Behaviour problems are common in children with epilepsy and it is not known when these problems begin. Some suggest that behaviour problems are caused by a neurological condition that also causes the seizures. Behaviour problems were investigated in 42 youths (23 girls and 19 boys) over a 4-month period beginning at the time of the initial seizure. Subjects were aged 4-15 years (mean, M = 8.4). Approximately 57% had partial seizure(s) and 43% had generalized seizure(s). The large majority (71%) were diagnosed with epilepsy. As a part of a larger study, parents rated their children's behaviour on the Child Behaviour Checklist immediately prior to the first seizure (time l), and at 4 months after the first seizure (time 2). Seizure severity was rated as follows: high =20%, moderate = 39%, and low = 41%. At time 1, 24% already had behaviour problems. Behaviour problems significantly decreased from time 1 to time 2 (P < 0.001) for the whole group. Within the epilepsy group (n = 40), differences were found in behaviour problems based on seizure severity from time 1 to time 2 as follows: low, 
INTRODUCTION
Behavioural problems are commonly associated with epilepsy in childhood. In epidemiological studies'v2 and in clinical studies comparing children with epilepsy to children with other chronic conditions3-5, the children with seizures have consistently had a higher prevalence of emotional disturbances. The presumed causes of these behavioural problems are central nervous system dysfunction causing both epilepsy and behavioural disorders, the effects of seizures, the adverse effects of anticonvulsants, and the psychosocial reactions to epilepsy. Which of these are the most important has been difficult to determine.
Biological variables have been studied extensively with conflicting results. Store? found that boys with epilepsy had more school problems, but Austin et aI5 indicated that female gender predicted behavioural problems. An early age of onset of seizures and a higher seizure frequency have been associated with both lower cognitive abilities and increased behavioural problems3s.7,s-10~
Some studies have suggested an association between partial complex epilepsy and behavioural disturbance3*", but others have not 1059 -1311/97/040283 + 05 $12.0010 documented this association2*5"2*'3. Deficits in neuropsychological functioning'4*'5 and learning disabilities2 have been shown to increase the risk of poor psychosocial outcome.
Psychosocial factors are important in predicting behavioural problems. Parental attitudes and control have been associated with a number of problems for children with seizures'"". Both Austin5.8 and Hoare and Kerley" found family stress correlated with childhood behaviour disturbance. What has not been evident from these studies is whether the impaired family functioning preceded or followed the onset of epilepsy.
We began this study to help define the time of onset of behavioural problems in children with seizures. We reasoned that if behaviour problems are present at the onset of seizures, then central nervous system dysfunction would be the most likely aetiology for both the seizures and the emotional problems. If behavioural problems develop later, then anticonvulsant side-effects, the effects of recurrent seizures, or problems with adaptation would be more likely causes. We have tried to determine if behaviour problems are present at the time of the first seizure, and if they change over the Iirst 4 months after the first seizure. We also tried to document variation in behaviour problems with differences in seizure severity.
METHODS

Sample
The 42 children used for this study were obtained from a larger group of 62 children aged 5-15 years who were assessed within 6 weeks (mean, M = 2.4 weeks) of a first non-febrile seizure (time 1). These families were recruited from private practice and university-based child neurology clinics, hospital emergency rooms, and hospital based EEG laboratories. Follow-up data were obtained 4 months after the initial interview (time 2). During this interval, 30 of the 42 children had at least one additional seizure. The 42 children with complete data from both time 1 and time 2 and no complicating neurological problems formed the population for this study. The exclusion criteria were: family lost to follow-up or refused further participation (4); incorrect initial diagnosis of seizure in a child with hyperventilation attacks (1); child with a large AVM which led to death (1); partial data (7); developmental delay (7) ( Table 1 ).
Procedures and instruments
After the child was found to meet the criteria of this study, the parents were contacted and were invited to participate in the study. Interviews were conducted by one of two trained examiners. The description of the seizure, the medical history, and the results of neurological examination, EEG, and neuroimaging studies were reviewed by a child neurologist (DWD).
We used the mother's rating on the Child Behaviour Checklist (CBCL)'" to assess behavioural functioning. At time 1, we asked the mothers to base their responses to the CBCL on the child's behaviour prior to the first recognized seizure. At time 2, the CBCL assessed behaviour from the time of the first seizure. The CBCL has excellent reliability and validity2" and has been used in studies of children with epilepsys.2'. Standardized t scores, normed for age and gender, were used for analysis. A seizure severity scale was constructed by coding for seizure type, initial seizure duration, number of seizures and anticonvulsant number and side-effects. Seizure severity was classified as high, moderate or low ( Table 2 ). The clinical seizure type or types was determined by review of the parent's description of the episode, information in the medical record from emergency medical technicians or other witnesses, and from reports of EEG results. Most children had a single interictal EEG sample obtained within a month of the initial event. Determination of the initial seizure duration was obtained from reports of the parents and from emergency room reports. We used the parent's report to list subsequent seizure number, anticonvulsant number and side-effects. those with continuing seizures with low or moderate severity. Paired r-tests were used to compare data from time 1 to time 2 for the total sample. Cross-sectional analyses were conducted for each time using independent t-tests to test for differences between subjects with continuing seizures (n = 30) and those with no further seizures (n = 12). Sub-set analyses were conducted for the sample of subjects with continuing seizures to evaluate the effect of seizure severity. These analyses included: (1) paired t-test to compare data from time 1 to time 2 for subjects with high severity, and similarly for subjects with low and moderated severity; and (2) one-way analysis of variance (ANOVA) to test for differences between subjects with high severity and those with moderate or low severity at time 1 and similarly at time 2. Due to the exploratory nature of the sub-set analyses and small sample sizes, ar = 0.10 was used to test for significance.
with CBCL scores >60 at time 1, four continued to have scores >60 at time 2. One of the 32 children with CBCL scores of 60 or less had a score of >60 at time 2. Direct comparisons between CBCL scores at times 1 and 2 indicated significant improvement over time in internalizing problems, externalizing problems, and total behaviour problems (Table 3 ). There was no change in scores on attention problems, thought processing and social problems. Only one child went from a normal to abnormal score on the total behaviour problem scale of the CBCL, while five children had scores which changed from abnormal at time 1 to normal at time 2.
Comparing the 30 children with continuing seizures to the 12 with no further seizures, we found a significant difference in mean total behaviour problems and externalizing problems by CBCL at time 1. At time 2, there was no difference between the two groups. We found no difference in internalizing problems at either time 1 or time 2 ( Table 4 ). The children with high seizure severity scores had higher internalizing and social behaviour problems scores at both time 1 and time 2. As a group, there was a trend for improvement between times 1 and 2 (Table 5) . DISCUSSION 
RESULTS
Sample description
The sample of 42 children had slightly more girls (n = 23, 55%) and averaged 8.6 years of age (M = 8.6 f 3.2 years) ( Table 1 ). The racial distribution of children reflected that of the population of Indiana. The most common seizure types were generalized tonic-clonic, partial with secondary generalization, and partial complex. Approximately half the children had low seizure severity. During the 4-month follow-up, 30 children had additional seizures and required antiepileptic therapy, and 12 children had no further seizures.
Analysis of behaviour
At time 1,32 children (76%) had CBCL scores of 60 or less, considered to be within the normal range. Ten (24%) had scores ~60, indicating behavioural disturbance prior to the onset of seizures. At time 2, there was improvement in the CBCL scores with 37 (88%) in the normal range and five (12%) scoring >60. Of the 10 children
The prevalence of behavioural problems at time 1 of 24% is similar to the 28.6% prevalence of psychiatric disorder in children with uncomplicated epilepsy found by Rutter et al in their Isle of Wight study'. Our study differs in that our population consists of children with new-onset seizures, whereas their children had at least one seizure in the year preceding interview or had at least one seizure since 5 years of age and were on daily antiepileptic therapy during the previous year. The similarity in prevalence of behavioural problems in these two studies suggests that psychosocial problems are common, and an assessment for behavioural problems should be conducted early in the course of evaluation of childhood seizures. A strength of this study is the early identification of children with seizures. We were able to begin assessments an average of 2.4 weeks after their first recognized seizure. We found only one other study which assessed children with newly diagnosed epilepsy. Hoare evaluated 29 children who had received a diagnosis of epilepsy in the past 3 months and who had started antiepileptic medication.
Using Rutter scales completed by both parent and teacher, he found 16 (55%) non-disturbed and 13 (45%) disturbed in comparison to a control group in which 26 (90%) were non-disturbed and three (10%) were disturbed. Since we have used different measures of behavioural dysfunction, the prevalence of behavioural problems is not easily comparable. In addition, all of Hoare's children were on anticonvulsants which adds another variable to account for risk. His population seems most comparable to our sub-group of 30 children with continuing problems with seizures and the requirement of antiepileptic medication. The differences in the prevalence of behaviour problems may be an artifact of different measures of behaviour problems, or may be due to changes in first choice antiepileptic drugs for children. Possibly, more of his patients were started on phenobarbital, whereas many of the children in our study were on carbamazepine or sodium valproate. Both studies show a considerable proportion of children with newly diagnosed epilepsy suffer from behavioural problems.
An unavoidable methodological weakness of our study was the reliance on parent assessment of behaviour using the CBCL obtained after the first seizure to document behaviour prior to the first seizure. Though our instructions were carefully worded, asking the parents to think only of their children's behaviour prior to the time of the first seizure, their answers could reflect current concerns subsequent to the first seizure. The elevated scores on the initial CBCL might reflect biased recall by parents operating at a time of stress. Prior studies have shown that parents witnessing a first febrile seizure frequently fear their children are dying22. We have also found that anxiety levels are high in parents soon after a first seizure and decline slowly over the next few months. We did not collect detailed information on parental emotional well-being prior to the first seizure, and thus we do not know what effect this might have on the parents' perception of their child's behaviour.
The prevalence of behavioural problems at the time of the first seizure suggests that central nervous system dysfunction may be a major factor in both the seizure and behavioural problems. If recurrent seizures, antiepileptic drug side-effects, or family or social reactions were the main cause of behavioural dysfunction, then we should have found more behavioural problems at time 2 than at time 1. Instead, our data document behaviour improvement over time. This hypothesis is supported further by our finding that the children who had subsequent seizures, had both higher total behaviour scores and higher externalizing scores at time 1 than the children who had no additional seizures. The improvement in scores may represent improvement from antiepileptic medication, or the natural history of a benign, transient central nervous system dysfunction.
These findings contribute additional information to previous studies from Indiana University which showed that family variables were important predictors of behavioural problems in children with chronic seizures. It is probable that with longer follow-up of the children who continue to experience seizures, psychological, familial and social factors may become much more potent predictors of behavioural dysfunction. Longer prospective research is needed to clarify the reasons for the development of behaviour problems in children with epilepsy. These children should be assessed for behaviour problems at the time of the first seizure, and monitored carefully for subsequent appearance of problems.
